The neutrino nucleosynthesis yields depend on a number of factors. Apart from the onion-like presupernova chemical structure, they are sensitive to temporal and spectral properties of the neutrino "light curve" and to such hydrodynamic parameters as the supernova explosion energy and the delay in passing of the shock wave through successive presupernova chemical shells. Moreover, possible intrusions of other chemicals into the shells (e.g., hydrogen into the helium shell) can appreciably modify the final yields. We report the results of our systematic quantitative study of some of these effects with special attention to the supernova explosion energy and characteristic time of the neutrino flux.
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Introduction
The neutrino-induced nuclear processing in the envelopes of core-collapse supernovae is an important constituent of the theory of stellar nucleosynthesis. The resulting neutrino-dependent yields are sensitive to a number of parameters coupled both with the presupernova structure and the properties of not yet finally established details of the supernova mechanism. The most important ones are:
£
The neutrino "light curve" and the neutrino energy and flavor spectra.
The supernova total explosion energy E exp that determines the strength of the shock wave and time it takes to propagate through the presupernova envelope.
The properties of the onion-like presupernova chemical structure, especially the distances of different chemical shells from stellar center.
The carbon-oxygen-neon shell and the helium one are good places to verify how the resulting yields depend on the above properties and thereby to obtain constraints on the supernova mechanism itself. Here we discuss the results we have obtained for the neutrino-induced nucleosynthesis in the helium shell.
Method and Input Physics
We have used two nuclear kinetics codes. The first one calculates the nuclear kinetics for the light nuclides from D, 3 H, 3 He,
¤¤ ¤
through 24 Mg (the L code). The second code (H) controls the nuclear kinetic for the heavier nuclides up to Z ¥ 60 (Nd). The L code calculate the kinetics of about 160 thermonuclear reactions and beta-decays connecting 40 most important nuclides. The H code deals with about 1300 isotopes. Both the codes work consistently by exchanging with free neutrons and protons [1, 2] .
The presupernova models were taken from [3] . The temporal behavior of the temperature, density, and radius of shocked material were described by analytical formulae from [4] .
The following neutrino processes were taken into account.
Inelastic ν-α scattering:
Inelastic ν scattering off 12 C, 14 N, 16 O, and 20 Ne:
where ν stands for µ and τ neutrino and antineutrino.
Finally, theν e proton capture was included: p
The total (bolometric) neutrino light curve was taken from [5] . The total neutrino energy radiated was assumed to be equally distributed among all the 6 neutrino and antineutrino species. The neutrino cross-sections, averaged over the Fermi-Dirac spectra with the zero chemical potential and temperature of 8 MeV for µ § τ neutrino and antineutrino and 4 MeV for the electron neutrino and antineutrino, were taken from [6, 7, 8] . Figure 1 shows how the production factors (PF) change with the explosion energy E exp . The PF for 7 Li, 11 B, 15 N, and 19 F include the contribution from beta-decays of their radioactive counterparts 7 Be, 11 C, 15 O, and 19 Ne, respectively. Although the PF dependence on E exp is noticeable, it is not crucial.
Results
The 11 B turns out to be always overproduced relative to 7 Li. The reason is not yet clear and deserves further investigation in the framework of constraints on presupernova models and supernova mechanism.
The PF for 9 Be is small ( 0¤ 1). However, there is a hope to get PF( 9 Be) 1 since the crosssection of the reaction 12 C ¦ ν § ν 3 He© 9 Be is still poorly known and some, otherwise unimportant properties, of the presupernova structure may be helpful to resolve the problem. Moreover, the neutrino-induced production of 9 Be depends strongly on the duration of the neutrino "light" curve which in our calculations has a characteristic time of 20 s [5] supported by the observations of SN 1987A. If one used the exponential approximation with the characteristic time 3 s the PF( 9 Be) would be at least by a factor of 10 lower. This occurs because there is not enough time in this case for the neutrino flux to restore 9 Be burned in the shock wave. 
©
, dropped out in the previous calculation, are retained, then the neutrino-induced r-process extends to A 80 only (Fig. 6, solid line) . The same story happens with a 75 M presupernova. A bulk of neutrons produced by the ν-He spallation proves to be captured by a relatively abundant 12 C (Fig. 3 ) and only about one neutron being left for a "Fe" seed. However, for the 12 C abundance decreased by a factor of 10 4 (in this case it becomes comparable with the abundance of 16 O) we obtained a limited r-process shown in Fig. 6 by a dashed line.
Conclusion
The goal of this contribution is to draw the attention of the scientific community to the fact that some details of the presupernova models and of the mechanism of core-collapse supernovae can be probed by modelling the neutrino induced nucleosynthesis. Three issues seem to be the most challenging for the helium shell:
£
The synthesis of 9 Be that strongly depends on the total duration of the neutrino "light" curve.
An overproduction of 11 B relative to 7 Li.
The possibility of the neutrino-driven weak r-process in the poor-metal supernova models that depends on the admixture of such neutron poisons as 12 C and 14 N. Their concentrations might be sensitive to details of description of mixing in presupernova models (convective and semi-convective diffusion).
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